Alcoholism is a medical, social, and economic problem where treatment methods mostly include difficult and long-lasting psychotherapy and, in some cases, quite controversial pharmacological approaches. A number of medicinal plants and pure natural compounds are reported to have preventive and therapeutic effects on alcoholism and alcohol dependency, but their constituents, efficacy and mechanism of action are mostly unknown so far. Recently, kudzu [Pueraria lobata (Willd.) Ohwi], St. John's wort (Hypericum perforatum L.), danshen (Salvia miltiorrhiza Bge.), ginseng (Panax ginseng C.A. Mey.), Japanese raisin tree (Hovenia dulcis Thunb.), ibogaine (Tabernanthe iboga H. Bn.), evening primrose (Oenothera biennis L.), prickly pear fruit (Opuntia ficus indica (L.) Mill.), purple passionflower (Passiflora incarnata L.), thyme (Thymus vulgaris L.), fenugreek seed (Trigonella foenum-graecum L.), ginger (Zingiber officinale Roscoe) and many others drew the attention of researchers. Can, therefore, drugs of natural origin be helpful in the treatment of alcoholism or in decreasing alcohol consumption?
Alcoholism is a serious medical, social, and economic problem affecting nearly 5% of the adult population. From a medical standpoint, long term alcohol abuse leads to early or delayed physical and mental deterioration. Treatment methods mostly include difficult and long-lasting psychotherapy and, in some cases, quite controversial pharmacological approaches. Can therefore drugs of plant origin be helpful in the treatment of alcoholism?
Alcohol dependence is often accompanied by psychological problems. Sometimes it is associated with approaching adulthood, thus affecting an ever-growing younger population; most commonly, however, alcohol is a means of escape from the problems of everyday life, but one which has destructive and tragic consequences. In the early phase, it provides pleasure, summons up courage and, most often, relieves stress, anxiety and fear.
There is, however, also a different standpoint. Consumed in moderate amounts, alcohol is considered to be beneficial for human health. A good example here is the so-called "French paradox", where concurrent consumption of significant amounts of red wine and foods rich in saturated fats results in low incidence of coronary heart disease. However, when alcohol consumption lacks moderation, treatment becomes expedient [1] .
Metabolism of ethanol
There are two main enzymes involved in alcohol metabolism. The first of them, alcohol dehydrogenase (ADH), catalyzes the oxidation of alcohol into the toxic metabolite acetaldehyde (Figure 1 ). ADH normally accounts for the bulk of ethanol oxidation at low blood ethanol concentration. At high blood ethanol concentration, there is an increased contribution of the second oxidizing system called Microsomal Ethanol Oxidizing System (MEOS), which requires cytochrome P450 2E1 (CYP2E1) participation. It is known that the role of CYP2E1 in blood ethanol elimination is dependent upon the blood concentration of ethanol [2] . CYP2E1 can cause oxidative stress and initiate lipid peroxidation in the liver after induction by alcohol [3] . The formed acetaldehyde is further converted by aldehyde dehydrogenase (ALDH) into the less toxic acetate. There are two main isoenzymes of ALDH [4] . ALDH-1 is predominantly found in the liver cytosol, and is distributed in many other tissues. ALDH-2 is mainly found in the liver mitochondria. This type of ALDH is responsible for the bulk of acetaldehyde breakdown in the body. Besides the acetaldehyde, ALDH is responsible also for the oxidation of other aldehydes, such as the metabolites of biogenic amines (i.e. histamine, dopamine and serotonin) and those present in the metabolism of retinoic acid [5] . The elevation of acetaldehyde levels in the human body causes a number of diverse symptoms such as erythema of face and uppertachycardia, dizziness, nausea, vomiting and headache [6] . As a next result, ethanol oxidation generates an excess of reducing equivalents as free NADH in liver cytosol. For both ADH and ALDH, several isoforms exist which differ in their level of activity, and influence a person's response on ingestion of alcohol. These isoforms are unevenly distributed among ethnic groups [7] .
Alcoholism -treatment
There is no universal cure for alcohol dependence. Currently, most hope comes from extensive prevention and education programmes that often shape and help develop self-control, self-esteem and responsible behaviour. Alcoholism is also a psychotherapeutic problem. This method, being the most effective to date, requires the patient to persevere in learning new behaviours and attitudes in order to change their relationship to other people, and, most of all, to change their way of thinking and to accept new goals and values in life.
The use of pharmaceuticals in the treatment of alcohol dependence syndrome, regardless of chemical composition and mechanism of action, should not be considered the primary therapeutic approach. For many years, rehabilitation treatment commonly included socalled sensitization treatment, consisting in imposing forced abstinence by the administration of disulfiram -either orally (Anticol, Antabuse) or in subcutaneous implants (Esperal, Disulfiram). Any attempt to return to the addiction after administration of these drugs is associated with a serious risk to the patient's life. Considering the available novel treatment options, proposing disulfiram therapy should be considered controversial, if not unethical. In some cases, however, it seems indispensable. In recent years, much attention was focused on agents that inhibit the compulsion to drink by reducing the craving for alcohol, or simply by reducing the effect of alcohol. However, these agents should be used only by specialist prescription in specific and individual cases, and only as an adjuvant to psychotherapy. The agents themselves offer no chance for curing the addiction. One should not forget that the treatment of alcoholism is associated, particularly in more severe cases, with a syndrome of withdrawal symptoms, often treated with anticonvulsants or benzodiazepine derivatives. In many cases, pharmacological intervention is also required in the management of disturbed electrolyte balance.
Plants used in the treatment of alcohol dependence syndrome
More and more commonly, researchers are turning to natural medicines in their search for new agents to treat both alcohol dependence and the negative consequences of abuse. The use of phytotherapy in the treatment of alcoholism and its consequences reaches back to traditional Chinese medicine. The first known reports were published in Chinese Materia Medica, "Ben Cho Gang Mu" in 1590-1596 AD, describing the use of certain plant extracts, particularly those of Pueraria lobata (kudzu) and Citrus reticulata, in the treatment of alcoholism. Recent research on the use of drugs of plant origin (Table 1) in the treatment of alcohol dependence syndrome seems to offer a serious alternative to both psychotherapy and pharmacotherapy, which sometimes fail to bring about the expected effects [8, 9] .
Pueraria lobata (Fabaceae)
Kudzu (Pueraria lobata) is a perennial climbing plant growing up to 30 m in height. The plant develops a lignified stalk stemming from a tuberous root, and large, dark-green leaves. The flowers, typical for the legume (Fabaceae) family, are purple-coloured and arranged in racemes. The kudzu fruit is a flat, wide legume filled with bean-sized seeds [10] .
Substances used for the treatment of alcohol-dependent patients include the isoflavone-rich extracts of kudzu root, and sometimes also of kudzu flowers. Studies confirm that these extracts significantly delay the metabolism of alcohol, which leads to the formation of the toxic products responsible for the troublesome dependence symptoms such as nausea, vomiting, headaches, face redness and, quite frequently, excessive perspiration [11] . It is the isoflavones (Figure 2 ), present in kudzu materials, puerarin, daidzein and daidzin, among others, which are of greatest interest, as they are the compounds ascribed with therapeutic properties [12] . The kudzu isoflavones were found to significantly inhibit the enzymatic activity of both ADH and ALDH, showing similarity to the known ALDH-2 inhibitor -disulfiram. It is also interesting that a significant reduction in alcohol consumption and, what is important, an increase in the abstinence periods and reduction of alcohol craving were observed during treatment with kudzu-based products.
The problem of excessive post-alcohol-consumption symptoms in certain ethnic groups, i.e. Asians and native South Americans, is due to their genetic lack of ALDH. Similarly, the reduced need for alcohol consumption upon use of kudzu is the result of the isoflavone (daidzin, 7-O-glucosyl-4′-hydroxyisoflavone) inhibition of ALDH-2, which takes part in the process of transformation of dopamine and serotonin into neuroactive steroids in the brain [13] . Another interesting observation is the neuroprotective effect of these isoflavones on brain cells exposed to alcohol which, when damaged, often result in mental function impairment [14] [15] [16] . Interestingly, it was found that the crude extract of Kudzu root was about 10 times more potent than daidzin administered alone. It was demonstrated that the crude extracts contain one or more constituents that increase the bioavailability of daidzin and thus its efficacy [17] . The antidipsotropic activity of isoflavones was confirmed in all alcohol-drinking animal tests [18, 19] . The kudzu extract was also found to produce a significant decrease in total alcohol intake during a drinking session of heavy alcoholics, accompanied by increase in the number of small sips and the time needed to consume a unit of beverage [9, 20] . There are no side effects reported of kudzu treatment when taken orally. Intravenous puerarin has caused intravascular hemolysis. Intraperitoneal administration of pure puerarin or crude extracts of Pueraria lobata caused hypothermia. Kudzu root may also cause weight loss, although this has not been well studied in humans. The latest study demonstrated that the administration of kudzu root extract has not disturbed sleep/wake cycles of moderate drinkers, and as such its utility as an adjunct treatment for alcohol dependence remained free of any potential side-effects on sleep [21] .
Hypericum perforatum (Clusiaceae)
In recent years we have witnessed significant interest in the use of St. John's wort (Hypericum perforatum) products in the treatment of alcoholism. St. John's wort, currently widely and successfully used in the treatment of mild to moderate depression, mood disorders and anxiety, can also be used for reducing the amount of alcohol consumed. In vivo studies have shown, among other things, a considerable reduction in the amounts of alcohol consumed after administration of supercritical CO 2 extract containing about 24% of a phloroglucinol derivative -hyperforin, in contrast to extracts with lower hyperforin content [8, 15] . In addition, it seems that H. perforatum CO 2 extract and opiate receptor antagonists act synergistically to induce a pronounced and selective reduction of
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The reduction in alcohol consumption is supposed to be directly associated with the presence of hyperforin and not, as previously thought, the naphtodianthrone derivative of hypericin. In addition, lower alcohol consumption is often correlated with the antidepressant activity of the extracts. It is also possible that the said effect is the result of many compounds present in the extract, particularly flavonoid combinations. However, the lack of clinical studies largely restricts the use of St. John's wort in the treatment of alcoholism [8, 15] . From various studies there is ample evidence that H. perforatum induces enhanced photosensitivity, both in animals and in humans. This effect can be attributed to the generation of reactive oxygen species by light-excited hypericin [25] .
Tabernanthe iboga (Apocynaceae)
Ibogaine is one of the major indole alkaloids found in the rootstalk of an African shrub, Tabernanthe iboga. Animal studies showed that ibogaine reduces the frequency of alcohol use and the amounts consumed. The effect was observed only in intraperitoneal and gastric administration, and not in subcutaneous use. Ibogaine (Figure 3 ) is suggested to have an inhibitory effect on voluntary alcohol consumption by interacting with central nervous system (brain) structures. Ibogaine decreased ethanol intake by rats in twobottle choice and operant self-administration paradigms. Ibogaine also reduced operant self-administration of ethanol in a relapse model. He and co-authors identified a molecular mechanism that mediates the desirable activities of ibogaine on ethanol intake. Microinjection of ibogaine into the ventral tegmental area (VTA), but not the substantia nigra, reduced self-administration of ethanol, and systemic administration of ibogaine increased the expression of glial cell line-derived neurotrophic factor (GDNF) in a midbrain region that includes the VTA. In dopaminergic neuron-like SHSY5Y cells, ibogaine treatment upregulated the GDNF pathway as indicated by increases in phosphorylation of the GDNF receptor, Ret, and the downstream kinase, ERK1 (extracellular signalregulated kinase 1). Finally, the ibogaine-mediated decrease in ethanol self-administration was mimicked by intra-VTA microinjection of GDNF and was reduced by intra-VTA delivery of anti-GDNF neutralizing antibodies [26, 27] . One should, however, remember that ibogaine is known as a hallucinogenic compound and, in high doses, a strong stimulant of the central nervous system, which may lead to convulsions, paralysis and even respiratory disorders [28, 29] .
Hovenia dulcis (Rhamnaceae)
Hovenia is a glabrous tree with lenticular branches, and grows up to 10 m. The taste of the fleshy peduncles is a combination of raisins, cloves, cinnamon and caramel. H. dulcis contains a variety of biological active phytoconstituents including saponins (dammarane-type triterpenes): hodulosides I-V and polyphenolics: hovenodulinol ( Figure 4 ), hovenitin I, (+)-ampelopsin, (-)-catechin and (+)afzelechin [30] .
In east Asia, it has been used in traditional herbal medicine for the treatment of liver diseases and detoxification after alcoholic poisoning [29, 30] . Studies have shown that H. dulcis could remarkably decrease alcohol concentration in blood and promote the clearance of alcohol. The extracts from this plant were also more effective in enhancing ALDH than ADH activity. This may be one of the possible mechanisms of how H. dulcis could relieve hangovers effectively, by decreasing acetaldehyde concentration in human organs [29] [30] [31] . Since the antioxidative activity of H. dulcis fruit extract and hovenodulinol, (Figure 4 ) are well established, it may be speculated that this property may also contribute to their proven positive effect in ethanol catabolism. Hovenodulinol has a different effect on the catabolism of alcohol compared to the isoflavone daidzin from kudzu root. Treatment with hovenodulinol resulted in the rapid reduction of blood alcohol levels, which occurred 2-3 hours faster than in nonadministered control animals [30, 32] . 
Panax ginseng (Araliaceae) and related species
Asian ginseng is a perennial plant distributed mostly in Asia. It is extremely hard to cultivate and is characterized by very slow growth (5-8 years) . In the first year of vegetation, ginseng develops only one tridactyle leaf comprising the stem and the next leaves are grown in the following years. It features an umbellule-topped flowering shoot of tiny, yellow-green flowers. The ginseng fruit is red, bispermic, and berry-shaped [33] .
Asian ginseng root has long been used in traditional Korean medicine. It is ascribed with many valuable medicinal properties of adaptogenic type. Some of those properties may be of use in alcohol detoxification. The material is rich in triterpenic damarane-and oleane-type saponins, known as ginsenosides (up to 12%), carbohydrates, polyacetylenes (panaxinol), sesquiterpenic alcohols, sterols and numerous amino acids. Initially, ginseng was thought to accelerate the metabolism of alcohol and significantly reduce blood alcohol levels, mostly by increasing the ADH activity and plasma clearance. Later studies showed that administration of the red ginseng variant to animals significantly reduced only the gastrointestinal absorption of alcohol, thus reducing the alcohol intoxication symptoms [8] . In addition, triterpenoid saponins from other Araliaceae species, such as Panax notoginseng, P. quinquefolium, Acanthopanax gracilistylus and Aralia elata [29, [34] [35] [36] [37] seem to have similar effects. Escins from the seeds of Aesculus hippocastanum (Hippocastanaceae) and camelliasaponins from the seeds of Camellia japonica (Theaceae) were reported to inhibit alcohol absorption in rat [38, 39] .
Salvia miltiorrhiza (Lamiaceae)
The only Asian species of the mint (Lamiaceae) family, which plays an important role in Far Eastern phytotherapy, is Chinese (red) sage (Salvia miltiorrhiza). The phytotherapeutical material is the Chinese sage root, containing the major active substances of abietane-type diterpenes (so-called tanshinones) and phenolic acids. Chinese sage and its products are used in Asian medicine mostly for treating 276 Natural Product Communications Vol. 7 (2) 2012
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circulatory diseases, liver inflammations and neurological complaints, mostly somnolence. Standardized root extract (ca. 13% of tanshinones) ( Figure 5 ), administered to animals, was found to reduce the volume of voluntarily consumed alcohol by 50% compared with a placebo [40] [41] [42] . Later studies, conducted in mice, experimentally confirmed the previous results while proving that Chinese sage extracts significantly reduced blood alcohol levels (by 60%). What is interesting is that the treated animals did not relapse into addiction after a relatively long abstinence period [8, 29] .
Opuntia ficus indica (Cactaceae)
Opuntia is a succulent plant growing in North and South America. It is widely distributed in Mexico as well as in Africa and in the Mediterranean region. Large opuntia flowers are yellow, orange or sometimes red. Indian specimens are largely variable in formfrom tiny to shrub-or even tree-like. It has climbing or trailing sprouts divided into flat segments featuring thorns neighboured by tiny and brittle 'figs'; opuntia is often cultivated for its succulent, edible leaves [43] . Opuntia sp. is characterized by high levels of amino acids, especially proline and taurine. The mucilages in Opuntia sp. tissue are responsible for water retention and can be used as dietary fibre or food thickening agents. Low in acids, the fruit is suitable for use in dairy products. With readily absorbable sugars, high vitamin C and mineral content, as well as containing polyphenols (flavonoids), amino acids and having a pleasant flavour, cactus pear is tailor-made for functional food preparations [44] . Extracts of the tropical Indian fig opuntia (prickly pear fruit) are one of many attempted solutions to alleviate the effects of alcohol intoxication. In clinical studies, opuntia extracts were administered several hours before alcohol consumption. Assessments of the side effects of alcohol consumption showed a significant reduction in these effects after administration of the extract in 50% of subjects. Also blood chemistry analysis showed that the extract reduced the serum levels of CRP -an acute phase protein. Authors suspected that intoxication with ethanol induces inflammatory reactions in the body, and that these reactions are alleviated after administration of opuntia extracts. This is yet another example of a phytotherapeutic agent that would undoubtedly allow for alleviation of the effects of alcohol consumption, and thus for a reduction in the unfavorable health consequences of alcohol abuse. Hepatoprotective activity observed in this study may be related to the flavonoid fraction of fruits of O. ficus indica, but other compounds, such as vitamin C and betalains could, synergistically, counteract many degenerative processes by means of their antioxidant activity [29, 45, 46] .
Oenothera spp. (Onagraceae)
Oenothera species, such as evening primrose (O. biennis, O. paradoxa), originating from Central and South America and cultivated for their valuable oil characterized by therapeutic properties, seem to be of help in alcohol dependence treatment [10] . Excess alcohol consumption hinders the metabolism of GLA (an omega 6 fatty acid), which is a precursor of prostaglandins. As a result, PGE1 levels are reduced in alcohol addicts, often leading to depressive states that increase patients' inclination to drink. The need to drink is thus indirectly lowered by a reduction in the depression symptoms. Evening primrose supplementation also has a protective effect on alcohol-damaged liver and kidneys, counteracting the enzyme inhibition caused by alcohol [47] .
Passiflora incarnata (Passifloraceae)
Passiflora incarnata is a tropical perennial vine which originates from southern North America [48] . Recently it has been assumed that a benzoflavone moiety from P. incarnata is the main compound responsible for the effects of P. incarnata in alcoholdependent rats. It was reported that in chronic and acute administrations, the benzoflavone moiety prevented the expression of withdrawal effects of alcohol as well as anxiety-oriented behavior in mice that received the benzoflavone moiety of P. incarnata [49] . Additionally, the benzoflavone moiety was presumed to have a role in prevention of chronic alcohol and nicotine-induced azospermia, sterility and decreased libido, in male rats [50] . However, a recent study, aimed at the isolation of the active substance from P. incarnata failed not only to isolate and purify it, but also to detect a benzoflavone moiety in P. incarnata. So, the reported effects of P. incarnata may either be associated only with certain chemotypes or stem from another constituent [51] .
Traditional Indian medicine
Indian medicine is taking its place as a valuable source of information on new methods and means of treatment, including the treatment of alcoholism. It was shown that administration of SKV, an Ayurvedic formula produced by fermentation of cane sugar with raisins and 12 herbal ingredients [Piper nigrum, P. longum (Piperaceae), Santalum album (Santalaceae), Pterocarpus santalinus (Fabaceae), Nardostachys jatamansi (Valerianaceae), Symplocos racemosa (Symplocaceae), Andropogon muricatus (Poaceae), Woodfordia floribunda (Lythraceae), Elettaria cardamomum (Zingiberaceae), Berberis aristata (Berberidaceae), Plumbago zeylanica (Plumbaginaceae) and Cyperus rotundus (Cyperaceae)] brought down voluntary ethanol ingestion in the rats and increased food intake. In addition, metabolic and physiological changes which were recorded in alcoholic rats, such as lowering of blood glucose concentration, urea and plasma proteins, as well as elevated concentrations of serum -glutamyl transpeptidase, were reversed during SKV-induced voluntary alcohol restriction. Moreover, the performance of laboratory animals in simple neurological tests improved and a reversal of ethanol-induced changes in the electroencephalogram and electrocardiogram were also recorded. SKV treatment appeared to correct the fatty acid changes in liver as well as the signs of haemorrhage, demyelination and spongiosis seen in the brain of ethanol-fed rats. In addition, no adverse reaction was associated with the ethanol present in SKV (the preparation contains l2% ethanol). Thus, SKV appears to be a promising way to combat alcoholism 52,53.
Andrographis paniculata (Acanthaceae), an Indian folklore medicinal plant, renowned for its bitter taste, was also evaluated for its properties in protection of liver damaged by consumption of ethanol. The administration of aqueous leaf extract of A. paniculata in animals with ethanol-induced liver marker enzymes like ALT, AST, ALP and bilirubin significantly decreased the elevated levels of marker enzymes. Thus it seems that A. paniculata could protect the liver against ethanol induced liver toxicity by possibly reducing the rate of lipid peroxidation and increasing the antioxidant defense mechanism in rats [54] .
Liv.52 is a polyherbal formulation of several plant principles prepared according to Ayurvedic concepts. It is widely prescribed
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Effects of other natural remedies
A number of attempts have been made to develop other useful herbal medicinal products for treatment of alcoholism or alcoholrelated disorders. Shati et al. [56] have shown the role of water extracts of thyme (Thymus vulgaris, Lamiaceae) and ginger (Zingiber officinale, Zingiberaceae) to detoxify the injuries of alcohol abuse on liver and brain. Results have shown that thyme and ginger had significant impact on the alleviation of the levels of AST, ALT, -glutamyl transpeptidase, butyryl cholinesterase, alkaline phosphatase, total acid phosphatase, non-prostatic acid phosphatase, bilirubin and prostatic acid phosphatase in alcohol and thyme groups and alcohol and ginger groups in comparison with the alcohol administered group. As described in this study, the water extracts of thyme and ginger containing potent antioxidants, such as polyphenols, which may play an important role in protecting the body against the hazard caused by alcohol abuse.
Among the herbs known to be effective in alcohol-induced liver damage, much attention was paid to the polyphenolic fraction derived from fenugreek seed (Trigonella foenum-graecum, Fabaceae). This well-known plant is commonly used as a potential antidiabetic agent [57] . Results of Kaviarasan's study suggest that fenugreek seed polyphenols play a significant role in mitigating lipid abnormalities and maintaining collagen content as well as properties during alcohol-induced liver damage. However, further studies are needed to clarify the molecular mechanisms of the action of fenugreek extracts during alcohol-toxicity [58] .
Extract of globe artichoke (Cynara scolymus, Asteraceae) is promoted as a possible preventive or cure for alcohol-induced hangover symptoms, although few rigorous clinical trials have assessed the effects of artichoke extract. These trials found that the artichoke extract was not effective in preventing the signs and symptoms of alcohol-induced hangover [59, 60] . Often recommended as a valuable means of protection to liver cells in alcohol-induced poisoning is also the extract from fruit of milk thistle (Silybum marianum, Asteraceae), which contains a complex of flavonolignans, e.g. silymarin [29] . Clinical studies with silymarin have been reviewed by various researchers and systematic reviews, including meta-analysis, have been presented. These findings support the efficacy of silymarin in toxic liver disease, including alcoholism [61] .
Ayahuasca, a hallucinogenic beverage prepared from bark and stems of Banisteriopsis caapi (Malpighiaceae), together with other plants most commonly from the genus Psychotria (Rubiaceae), is used in ceremonies of several syncretic churches in Brazil and other countries. A study performed in one of the Ayahuasca churches revealed that prior to their joining these communities, many members had histories of alcoholism. This and other dysfunctional behaviour resolved upon induction into the community and regular use of the ayahuasca beverage. This indicates that, along with the supporting community environment, ayahuasca may also have potential therapeutic applications for the treatment of alcoholism [62, 63] . Doetkotte et al. [64] investigated the effects of desoxypeganine, an alkaloid from Peganum harmala (Zygophyllaceae), and of galanthamine, an alkaloid from Galanthus nivalis (Amaryllidaceae), on voluntary ethanol consumption in female rats. Desoxypeganine-HCl reduced ethanol intake and ethanol preference dose-dependently at a dose range between 10 and 30 mg/kg body weight. Subcutaneous and intraperitoneal applications of desoxypeganine led to even more pronounced decreases of ethanol intake and ethanol preference. The effects of desoxypeganine and galanthamine seem to be additive. A combination of both substances in doses that were ineffective when administered alone, caused a significant decrease of ethanol preference. To exclude habituation to desoxypeganine treatment, the substance was given once daily over a period of 16 days. No decreases of the desoxypeganine effects on ethanol intake, total fluid intake, and ethanol preference were observed. This attenuation of ethanol preference combined with unchanged total fluid intake and food consumption represents a promising activity, especially because no acquirement of tolerance after repeated administration was observed [64] .
Nutrition
Chronic ethanol abuse can cause liver damage and unfavourable lipid profiles in humans and rodents. However, phytonutrients seem 278 Natural Product Communications Vol. 7 (2) 2012
to have the potential to at least partially reverse some of the adverse effects of alcoholism. Many studies have shown that the amount and the type of dietary fat considerably modulate the hepatic oxidative stress and morphofunctional activities of the liver of the laboratory animals treated with ethanol. In addition, it seems that lipotropes (nutrients that promote export of fat from the liver) strongly modulate the hepatic alterations associated with prolonged excessive ingestion of ethanol. At least some of the hepatic changes associated with chronic consumption of ethanol by laboratory animals were essentially due to the increased requirements of lipotropic factors and were completely prevented by dietary supplementation with choline, methionine or casein 65.
In a study of the influence of phytoconstituents on pathological changes in liver of mice chronically administered ethanol, animals were given a germinated brown rice. The rice was grown under conditions that favour high concentrations of -aminobutyric acid (GABA). Serum low-density lipoprotein cholesterol, liver aspartate aminotransferase, and liver alanine aminotransferase levels were increased in mice administered ethanol, but not in mice given ethanol and brown rice extract. The brown rice extract significantly increased serum and liver high-density lipoprotein concentrations. Furthermore, administration of the extract prevented ethanol-induced increases in liver triglyceride and total cholesterol concentrations. These findings raise the possibility that brown rice extracts containing a high level of GABA may have a nutraceutical role in the prevention and recovery from chronic alcoholism-related diseases 66.
The oxidative stress induced by chronic ethanol consumption has been implicated in changes in the structure and functions of liver cell components. To counteract such changes, particularly those resulting from lipid peroxidation, antioxidants may be applied.
There are several studies that evaluated the effect of dietary antioxidants, such as tea and propolis, for their protective effects against oxidant changes during chronic alcohol exposure. Green tea (Camellia sinensis, Theaceae) contains large amounts of polyphenols, mainly catechins, which possess antioxidant properties. It seems that long-term drinking of green tea partially prevents the changes in the structure and function of the liver cell membrane caused by chronic ethanol intoxication. Some of the parameters that were investigated in alcohol-consuming rats were lipid peroxidation, total antioxidant status and surface charge density of the rat liver cell membrane. While ethanol significantly aggravated these changes, especially in older rats, the ingestion of green tea with ethanol partially prevented them 67,68. Black tea possesses similar properties. It was found that administration of black tea to ethanol-intoxicated rats preserved antioxidant parameters, prevented the increase in concentrations of lipid peroxidation products and normalized the levels of markers of the protein-modification process 69.
Propolis is a honeybee product with reputed antioxidant properties.
A study aimed at evaluating the protective effect of propolis on alcohol-induced histological changes in ocular tissues has shown that alcohol caused an increase in thickness of the cornea and corneal epithelium which was significantly reduced by propolis. Thus, the study showed that propolis is highly effective against corneal edema secondary to chronic alcohol intake 70.
Aromatherapy, acupuncture and homeopathy: An interesting approach in alcohol dependence treatment is the use of aromatherapy, which does not always manage to prevent the addicted person from drinking, but allows for significant alleviation of physical and mental symptoms. In some cases aromatherapy is capable of helping the addicted person understand that dissociating themselves from the addiction is tantamount to a slow return to normal life. The list of essential oils used in rehab treatment is long, but the most interesting are those most commonly used: rose oil, ginger oil, lavender oil, grapefruit oil and chamomile oil. A wellselected oil composition may not only relieve bad mood, apathy and nervousness in the first days of treatment, but often also relieves significant pain symptoms. In recent years, clinicians have become interested in acupuncture combined with aromatherapy. A German study of 109 patients undergoing rehab treatment showed that physical and mental symptoms could be relieved following the administration of both treatments. What is important is that no adverse effects were observed. However, final study results clearly show that the best therapeutic results were achieved in the control group of patients managed by traditional pharmacotherapeutic methods [71, 72] .
There is an interesting study aimed at evaluation of Strychnos nuxvomica (Loganiaceae) extract and its homeopathic preparation in therapy of alcoholism. S. nux-vomica extract, its homeopathic potency Nux 30c, and its principal alkaloid, strychnine, were investigated for their ability to reduce voluntary ethanol intake in rats. Interestingly, the S. nux-vomica extract and Nux 30c reduced the intake of alcohol highly significantly, while the strychnine was ineffective. It seems that the S. nux-vomica extract and its homeopathic preparation might have potential in treatment of alcoholism. However, the active ingredient responsible for this effect would probably be a compound other than strychnine 73.
Conclusions:
Without doubt, the scale of alcohol abuse is growing every year. The changing pace and structure of everyday life, both professional and private, and personal psychological problems have a significant impact on human behaviours. Alcoholism is an effect of the inability to cope with the hardships of everyday life, leading to the destructive need for frequent alcohol consumption. Of particular importance and need is genuine education and prevention, especially as the problem affects ever-younger generations. As is the case with other alarming social phenomena, one should never become resigned to the problem of alcoholism. Attempts at helping alcoholics return to normal life should not be given up. The disruption of normal life pertains not only to alcoholics themselves, but also to their immediate environment, i.e. the family. The search for safe and, most importantly, effective and clinically proven methods of treatment of alcohol dependence, including phytotherapy as an important and promising approach, is therefore expedient. 
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